
the data tables which contain the codes on which routing and barring
take place
the software to control both the look-up in the data tables and the
algorithms which decide whether to bar the call or how to route it
the amount of memory used to store data tables may need to be
increased by a factor of between 2 and 10 depending on the model

Some of the products in the market allow customen to chanle some of the
data tables, notably those for call barrina. However, users often prefer
to aet an en,ineer to do this because it difficult and tim. consumin•.

Software is not accessible to users, so must be uPlm.d by maintenance
enlineers. The NCC modifications will not be covered by existin,
maintenance contracts, however users will want to use the opportunity of a
routine visit by an enaineer to



A few mo<lels of key system will require re-approval because of the
mo<lifications, but most will simply be reviewed by the manufacturer's own
Approval Liaison Engineer.

Most suppliers are in the early stales of planninl their approach to the
NCC and are still supplyinl products which will need to be modified. One
reason given is that they want to know about S-digits 2-9 before preparing
new software. Suppliers were at pains to point out that the changes to
introduce the European emergency co<le, 112, and the new international
dialling prefix, 00, will cause levels of disruption similar to those from
the NCC. They suggested that some coordination of these events would help
them. In practice they expect many systems to be operating without 112,
and some to be incorrectly programmed after the NCC date.

Cos.

Cost estimates vary from around £100 per system to around £500. They do
not correlate with the type of cbanaes involved. It appears tbat some
suppliers bave given tbeir standard software uPlrade price, while otbers
have based their estimates on tbe cost of a special maintenance visit
lastinl around 1 bour. The latter seem to have ilnored the time needed to
re-Ioad all the site-specific data, wbicb will apply in some cases.

Long term costs will be significantly reduced if manufacturers can
redesilD tbeir software only once to take account of other chanles in the
numberinl scheme.
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Change required

Systems No change Data/soft Data/soft Data/soft Chip New New
'OOOa Customer Visit Remote Change Board Equipment

Key systems
........ a...: 426 10. I. 28. I.

Cha....~ 426 298 4 119 4
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Product8

customer adds new data

Quantity

361,000
289,000

650,000

approlt 5% per annum
4-8 yean

The.mOlt modern of the up-mark.t payphoaes can be modified in this
way, either by manually repro.rammin. the code table or by replacins
a module inside the phone. Generally these products have only been
launched very recently and their penetration of the market is very
low.

Meter pulse
Local tariffinl

These represent some 90% of the installed base.

Responses were received from:
Mercury Landis Il Gyr
BT South Western Bell
Rathdown Industries Rocom

The main factor which will affect the cost of modifying private payphones
for the Nee is whether they use meter pulses or local tariffinl:

Private payphonea

In"lled ba..

Supplle...

Appendix 3

Profile of private payphone modification.

Total

Installed base .rowth rate:
In-service life of products:

Nee ch.... programme

Meter pulse payphones will need small chan... to their software for the
NCC, mainly to allow the new emerlency code (112) and international dial
code (00). They are all desilned to meet a BT specifications and will be
modified in a similar way, typically an EEPROM change during a site visit.

Local tariff payphones have software and look-up tabl.. to allow call
barrinl and call charling at whatever rate the owner sees fit. These will
all need to be modified and a number of ways are beinl considered:



Add an EEPROM (40% of the installed base)

Many mid-range and up-market payphones will be modified in this way.
The manufacturers may offer various options:

return the unit to the supplier for modification
take the unit to a dealer for modification
arrange a site visit by an ensinter

New circuit board (50% of the installed bue)

A larae proportion of the cheaper payphonel will need to be modified
in this way, mainly because of the extra memory required to hold the
additional information in the look-up tables. Alain this could be
done during a site visit or, more likely, by returning the unit to
the manufacturer.

Payphones generally do not have reaular maintenance, so most site visits
will have to be arranaed specifically for the NCC. Further, the
manufacturen and dealen do not know where their products are, so usen
cannot only be informed throuah indirect means, such u advertisina.

There are some 60,000 payphones (around 10% of the installed bue) in use
which are no lonler supported by the manufacturer and will not be able to
be modified. These will not work properly after the code chanae and will
have to be scrapped. These are all at the cheapest end of the market.

It is also important that for cheaper payphones the cost of a site visit
plus a new circuit board will be around £10-£100, while the replacement
cost is £130. They will be effectively beyond economic repair. This will
cause particularly problems because these phones are typically bou,ht by
people who wish to control their domestic phone costs. Usen of these
payphones are less able to afford such modifications than other payphone
usen.

To some extent the costs are midlated by the fact that many ownen will
not bother to pt their payphones modified until:

they aet a bill which is a lot more than the money in the box
the phone prevents a call beinl made because the number structure is
not reco.niled

This IDIUI that there will be many payphones in use after the NCC which
are cJwainI wroqIy and are not ,ivin, correct call barrin. (most are
iacornct1y PfOIralltilled now). Manufacturen are plaanin. to set up help
lines to advise ....n. but they do not expect this to achieve full
coverale of the installed bue.

There is no scope for includina the NCC modifications in the new coinaae
modification pro.ramme because this hu already been started and will be
completed by September 1992.
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Some manufacturers, those with larger market shares, reel that 2 years
notice or the NCC will not give enouth time to modify a larle proportion
of the installed base. All manufacturers will run their modification
prolrammes on for up to a year after the NCe to cater for users who have
not modified their phones in time.

Coeta

All manufacturers made the point very stronlly that their costs. and hence
costs to the users. would be kept much lower if a full definition of the
other S-dilia were available, alon. with a definition of how the
tariffinl wiU be applied within the new code structures. They also feel
that uncertainty over the CEC DumberiDI initiative and the likelihood of
havinl to route calls to new carriers in the UK. means that they will be
faced with a series of modification pro,rammes over the next few years.

While these future chanles will make life difficult, especially at the low
end. they will not produce costs which are attributable to the NCC. We
have not taken them into account in the estimates. Also, apart from the
10% which will have to be scrapped, we have Ulumed that all users will
have their payphones modified rather than repllCe them.

Costs will be passed on to the users in fUll, except in a few cases where
the chanle can be built in with a software uPlrade.
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Chanse required

Systems Nocbanse Data/soft Data/soft Data/soft Chip New New
-000. Customer ViJit Remote Chan. board Equipment

Payphonea (Private).............
M...... 361 l00~

l..ocII .... 290 10~ - 3O~ 40~ 2O~

a..ee:........... 361 361

l..ocII lUi'" 290 29 81 116 S8

Total 651 441 116 S8

eo.ta:
-Materials

~ MioilbUlll £S £SO

Avera. £10 DO
Maxim.. £20 £100

-Labour M___
OS £0

Averaae £SO £20 £130
M••ipnm DS £SO

PayplloM total (iM) £44.9 £26.9 £10.4 D.S

Survey covwap 905
(~ ofiDataWIJae)

•



Product.

Quantity

550.000

250.000
23.000

823.000

older equipment will require a new communicator unit within the alarm
contrOl box. This will apply to lS-20% of the installed bile.

tile Dewest equip.....nt will require the re-PrGIrammia. of I chip. This
could be do. on-site but in fact it is eMier to physically replace
claipl with ODIS which have been correctly proanmmed before issue.
ArouDci 7", of the alarms will require this chup.

39

the oldest equipment, makin. up the remainin, 10-1511& of systems, will
require I complete new control box.

Suppll....

Responses were received from:
Modern Alarms Transmitton
Tunstall GPT
Securicor Callbox
Security Alarms

Appendix 4

Profile of alarm -v.em modification.

Alarm syatems

Indlled ba..

Security alarms
Social Alarms:

Dispened alums
Group alarms

Total

Installed Base Growth Rate: not known
In-service life of products: 10-15yn

NCC change programme

Only diaital dialler systems will need modification because of the code
chan... Then will be three levels of chanae, with the requirement
depeDdiq on the lie of the installed equipment



All of the chances will require a site visit by an enlineer, and the need
to make all chanles within a six month period would IDeIIl that rtlatively
few of the visits could be combined with routine mainteDlDce. It will also
be impossible to perform all of these I4ditional visits with the exiJtinl
number of enlineers. Additional staff will need to be recruited and
trained, makiq it important to have IS much notice IS possible.

Administration of the chana' prolramme is also a subltutial tuk. A
sianificant minority of subscribers .... reluctut to 1Dlwet' letters or to
aaree to pay for the necessary chanle. It the chaDaa an not done the
alarm will not function properly, creathl, possible problems of liability
if a break-in should occur in the future. It was felt that thit problem
could be eased by aivin. the proposed chana' prill covefll' well in
advance, so that customers were aware of the chanae well before they
received a letter from their alarm company.

A larae proportion of the alarm syst.ms requirin. modification an served
by the London monitorinl centre, and therefore have alreldy been chan,ed
one. to accommodate the London code chaD... These ClIItomen can be
expected to resent havin, to pay for a IICOnd chanp within such a short
period. The situation is further complicated siace at the tisle o( tile
previous chan.e the number was ch....ed not .. 071 Dumber, but to ... 0100.
One of the reMODS for this was to avoid the aeecl for further chaq•.
However some compuia an now incurriq costs of up to £100,000 per annum
on the 0100 lines and wish to chaD.. beck to a clllqeable Duaber. It is
importut for them to know u soon II pollitt.. w..... 0100 numbers will
be subject to chanae and what other options lIlil"t esilt. Acroa the
country as a whole the proportion of systems in this situation may be
lower, since it depends not on the Jocation of the system, but the
location of the monitorinl centre.

Soc... AI...._

Social a1anDI are i_lied in the boatel or eIdIrIy people, aIlowiq them
to call help in the event o( a (all or other _hap. A device widl aD
alanD bultiOa ••idler wona on the wrilt or II a peDdut. nil
coma with a .... stalioa .ill the .... '" sIIort-,.... ndio, .ill a
similar r to • cord_ pho... n.... an two t)pII of 1JItem; IfOUP
systems for 1Jatio1I .ill sheltered ICCO..... aacI dJIpened alaras
for people who live alone without wvden cover.

A.... oa • IfOUP .,.... rmt souDel in tM WIlda'. pre.... but when
the wardIa iI off-duty III auto-dial.... will ... the c:aIl oa to a remo.
IDOaitoriaa ceatn, noraally operated by the local ntltority. ThIll
.,.... CIIl be repfOlfllDlDld froa the k.y.... but tIUI wouI<l noraally
require a site vilit. A minority of systewhave the flCility to be
proaramaed remotely, without the need for a visit.

40



Althouah dispened alarms are more numerous the majority of them can be
re-pro.rammed remotely. Where visits are required these need not be
performed by an enaineer. Re-proarammina can be performed from the
key-pad by anyone after a .hort period of traininl. Since many of the
people with alarms will receive reaular visits from social services for
general welfare purposes relatively few special purpose visits should be
required.

Co..

Security AIIIrme

The maximum cost, where a new control panel is needed, would be
approximately £250. The minimum, for a chip chanle, would be £35. The
British Security Industry Association hu sUllested that £100 per system
could be a reasonable average cost, while actual costs for the London code
change are claimed to be as high as £160 per system.

These costs will be passed on to the customen of the alarm company,
althoulh in nearly all cases the control equipment is the property of the
alarm compay and is provided under a rellcal ..reement. There is
therefore a delree of customer resistance to such charles. It hu been
sual.ted that this could be reduced if Oftel were prepared to laree with
the industry a scale of charges for the chules. However the industry is
probably sufficiently competitive for this not to be necessary.

Socl81 AIMM

Cost per system will be low. Muy chan... will be performed remotely.
takinl five minutes each and costilll perhlP' £,. Visits will be more
expensive, but since few of them will be made specifically for the purpose
the averal' COlt should not exceed £25. Th. tocal COlt in aureaate is
estimated to be a.Sm. This would not be charled to usen, but would be
absorbed by the local authorities that operate these systems.
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Chan. required

Systems No change Data/10ft Data/10ft Data/10ft Chip New New

'000. Customer Visit Remote ChaDge Board Equipment

Alarm systems...............:
Security ..... SSO 81~ 9~ 4~

SOCW ..... 23 I6S 14S
Social ti , •• 2SO ISS ISS

Ch..:
s.c.ity ..... SSO 411 48 24

SOCW ..... 23 20 3

SOCialdi....... 2SO 31 213

Tolal m 51 216 411 48 24

'" eo.ta:
f\)

-Ma..rials
MiailltUlll £1 os £100

Avera. £S OS £ISO

Maumum £10 £SO £200

-Labour M__ £S £S os as as
A..... os £S £60 £90 £100

Maxin E as £10 £IS £100 £115

AlanD total (Dot) £AS.6 £1.4 £1.1 01.0 £6.0 £6.0

Survey coven,. (S of iMlaUecl bale)
Security __ 11"
Soc:iallfOUP 60S

Social dispersed 60"



Appendix 5

Profile of cellular telephone modlflcatJon.

Cellular telephon••

Installed sa..
Supp......

Responses were received from:
BT Mitsubishi
Mercury Hitachi
Racal NEC

Produetll

TACS / ETACS 1.2 million currently in use

The responses represent nearly 100% of the installed bue.

Installed bue Irowth rate: 8% in 1991
Churn rate: Approximately 18% per annum

NCC chllnge progr.mme

The chaDlinl of leolraphic codes will not require sipificant modification
of cellular telephones. Each user will need to re-prolramme any stored
numben in his set, u he would for a DOn-mobile telephone with memories,
but no more fundamental chanle is required.

Should the Il.W Ilumberilll scheme ch..... the Ilumber raIlI- of the cellular
services the_Iva, then cellular pIaoDts woulcl Deed to be modified. Each
telephone rqularly transmits its OWD Dumber to the DeVest bile station,
so that the system knows how to route ill-comiel calls. If numben were
chanled thea etCh user would need to tab hia set to • dealer for
re-prolrammial. Dea1en have the equiptllellt to do this, siace it is a
routiae pan of re,isterin, a new user, but it would neverth.less the size
of the installed bile would make such a chan.. a silDificant exercise.

eo_
The COStl attributable to the NCC are nil.

If cbu.., are required under a differellt S-dilit the equipment would
normally be takea to a dealer, sine. it is inherently mobile, rather than
be visited by an enlineer. This reduces the direct cost silnificantly,
althoup each user incun an indirect cost of time takea by the trip.
Re-PfOIruaminl is strailhtforward, so the char.. should not exceed £10.
Lv.. fleets of vehicles or .roups of corporate uen could expect to
ne,otiate bener rates than this. The maximum cost, excludiDl the effects
of arowth or churn, would therefore be £12m. The letual filure may well
be less than thia.
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Installed Bue: 10,000

These represent around 70% of the installed base.

Intercom
Philips
SensioD
Shipton
Systems Reliability
Voxad

Suppll....

Responses were received from:
4-Sight
Auriga Communications
Automatic Answerina Ltd
Callog
Cristie Telecom
DacOD

Databit
Datapulse
FoundatioD

Installed bue .rowth rate: not known
In-service life of products: not known

Telephone call management systems

In.talled baM

Appendix 6

Profile of telephone call management "stem modification.

Nee c...... programme

Telephone call manqement systems analyse dialled dilits to enable call.
to be costed. so that die relevant charle Call be allocated to an extension
or department.die die

ore n i l i t sora nt h a tdiedieb ed i e

be
d i e d i e b eb ed i eorCallb e



Change required·

SystelDl No change Data/soft Data/soft Data/soft Chip New New

'OOOs Customer Visil Remole Change Board Equipmenl

Telephone Management
......Iledbue: 10 13~ IO~ 6~ I~

C.....: 10 ,
eo.ta:
-Materials

Mma- m £SO 300
Averqe £S £ISO 500

Maxi.... £2S £SOC) 1000

-Labour
MiDi_ £2S £50 £25

~ Avera. £:15 £2SO £:15
(Jl

Mw- £1,000 015 £ISO

TMS cocal (Bt) £1.1 Dl.1 £0.2 m.1 m.o

Survey coven. 72.
(. of ..........)



Produet8

Supp......

Quantity

not knowD

4.000
30,000

Wide area

On-site
Systems
Receivers

NeC change progtIImme

WId..... pegl.
No chanles will be required to wide-area palers to work with the Dew
DumberiDI scheme.

Responses were received from
Blick. for oD-site patiDI
NEe and Racal Vodapale for wide area paaina

These represent about 10% of the installed base of oD-site systems and 50%
of wide-area palers in use.

Radio paging equipment

Installed ba..

IDstalled bue Irowth rate: not kDown
In-service life of products: Dot knowD

Appendix 7

Profile of radio paging .v.tem modification.

0n1Ite pegIng
OD-site radio ......ystImI will Dormally requin DO modification.
PaliDI receivers are otteD UI8d to display telepholll numbed .. a
m....... On IDOIt receivers the maximum _It ItDlth iI fixed aDd then
could be pro~ w the limit is less thaD 10 diptl. ID IDOIt cu.
it wiU be aood DOt receive the 01 prefix for the telepholll
Dumber. However. dlen will be so.... appiica1ioDs. such .. security
I when it .y be DteeaarY for the UIIr to receive the eDUre
n ber. Where dliI is the cue the receiven will have to be scnppecl
btcaaIe they cuMt be modi"Jed economically. We estinwe that thil will
apply to a maxim.. or 2C* of receivers.

Coala

The costs will be limited to the replacement cost of the receivers.
approximately £laO each.
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Systems

'000s
No change

Change required

Data/soft
Customer

Data/soft

Visit
Data/soft

Remote
Chip

Change
New New

Board Equipment

Radio paging...............:
Syste_ 4 lOO~

Receivers 30 8O~ 20~

ClM..;
Sy..... 4 4
Receivers 6 6
Tolal 4 6

Costs:
-Materials

"'" Minimum £100 £ISO...,
Avera. £12S £180

Maximum £ISO £200
-Labour

MiDilDUlD
Avera.

Ma.igw-

Paging toIal (£M) £1.S £0.4 £1.1

Survey coven. (~ of installed base)
Systems IO~

Receivers 7~



Appendix 8

Profile of fax machine modlftcatlon.

Fax machine. and fax peripherals

In.talled ba..

Suppu....

RespoDSes were received from:
4-Sight Hermes ATS
Amstrad Hog Robiuon Systems
Braid Systems IBT International
BT Mitsubilhi
Brother NEC
Canon Olivetti
Certaeom Textel

These represent over 50% of the installed bue of 800,000 machines.

IDStalled bile JfOwth rate: not known
In-service life of products: not known

NCC change programme

Usen will need to chaDae 2 thiDil for the NCC. Fint, the fax machine's
ID number should be re-proarunaed. Thil is not a neceaary condition (or
it to work, IDd muy are currently WfOnllY propaIIUIled (oUowina ID oCfice
move for example. Second, any numben stored in the JDlCbiae's memory wiU
need to be re-proarammed. In both cues the ..mory CaD store .nouah
numben for the 10 diait scheme and both CaD be reproarammed by usen in a
short time.

The direct cost for the NCC is nil.
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Appendix 9

Profile of modem modification.

Modems

In.talled ba.e

Supplier.

Responses were received from:
4-Silht Texte!
Braid Systems Transmitton
Psion Dacom Hayes

The size of the installed base is not known.

Installed base growth rate: not known
In-service life of products: not known

Nee change programme

Modems use telephone numbers which are pusecl to them by communications
software, usually in a computer. The software is set up to handle 30-40
numbers in a dial stream to cope with embedded commands which tell the
modem to wait, for example, for a second dial tone.

015d

secodito



Appendix 10

Profile of voice mall system modifications

Voice mall systems

In_lied ba.

Suppt.....

Responses wen received Crom:
Octel
Staria
Voxad

The responses represent around 30% oC tile installed bue.

lastalled bue ,rowtll rate: Dot kDowa
la-service liCe oC products: Dot kDown

NCC change programme

All voice aWl .1IIDI will aeed DeW tIltp-" IlUIDben to be proanmlDld
iD. ThiI CUl oCto be doae by the customer, but ill so.. CUll it will be
do.. by a maiIlteauc:e .q.i....r.

Some SYlteIDl will aeecI DeW software. &lid this will , .......y be lOIdtd by
a maillteUDce '''''''r (rom I floppy disc or I PC COIlDICtecI to the .ystem.

Wilen a maillteuace tll,iaeer is uaed to 1_ D'W data or software. tilt
labour chu,.. will be around £ I SO and tile materiall chari" v.ry small,
perhaps £10.
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Change required

Systems No change Data/soft Data/soft Data/soft Chip New New
'000- Customer Visit Remote Change Board Equipment

Voice me888Qing.........: 0.01 33" 67"

a...~ 0.01 0.003 0.007

ea.:
-........

M__
0 0

Awnp 10 10
M·.__ ISO 2S

-Labour
MiDiaum 100

U\ Avenp ISO....
Maxi.... 200

VMS total (£M) £0.001 £0.000 m.ool

Survey c:owrap 30"
(.01 ...........)
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S% per annum
not known yet, very lonl.

Installed base lrowth rate:
In-service life of products:

this option is attnctive because of the low cost to the customer
(i.noriq their time in doinl the work) and the fact that no new
hardware is needed

users will Cit the new socket themselves

to replace the whole smart socket

it is not clear yet whether this will need to be done by retuminl th
unit to the manufacturer or whether it could be done by the user

to replace the circuit inside the smart socket

to attempt to provide simple enoulh re-prolramminl instructions to
allow customers to load the new data themselves.

Sinlle line Smart sockets consist of simple and cheap hardware with
routinl data stored in memory. Because of the low hardware cost and the
fact that customers do not normally re-prolram the sockets there is
currently a debate about whether it will be cheaper overall:

Suppll.rs

Appendix 11

Profile of smart socket modifications

Smart sockets

Installed ba..

Intercom have 100% of the installed base of 31,000 sockets at present.

Responses were received from
Intercom
Mercury

The area hat DOt yet been examined in detail and Mercury i. DOt .un
whedler the ....-y capacity is adequate ia the .xistin. desiaa to coPe
with the NCC. It there is insufficient melllOry. txistinl smart sock'"
will bav. to be NPIaced with n.w hardware and the perceived cost to the
CUltoaler will be hither. This is likely to cause Mercury considerable
probielDl.

A 2-line version of the smart socket hu not been launched yet and few
d.tails an available. The price of the hardware is DOt fixed. th.
modifications needed an unknown and the means of modifyinl it (if
necessary) have not been identified.

A 2 year lead time is enoulh to implement the modifications for the code
chanle.



Co..

The maximum cost of chan,in, smart sockets is associated with complete
replacement of the socket. In formulatin. the estimates we have usumed
that this is unlikely and that a prolramme will be set up to return the
sockets for modification.

Because the 2-line venioD will represent only a very small part of the
installed bue by the Nee. we have ilDored it in the cost estimates.
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Change required

VI•

Smart SOCkets.............
0",..:

CallI:
-N*riaIa M__

A....
M.xi••

-Labour M__

Ave ..

M.li.....

s...rt socbt toI81 (£M)

Survey cove ..(.at_, )

Systems

'000.

31

31

£0.6

1005

No change Data/soft

Customer

Data/soft
Visit

Data/soft

Remote

Chip

Change

New New

Board Equipment

l00~

31

£10
£20
00

£0.6

1
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Produe1a

Site visit by the maintainer

not known
not known yet, very lonl.

20,000

19,000
1,000

Quantity

Vanderhof
Nortec

Installed bue Irowth rate:
In-service life of products:

Total

Almost all smart boxes will be modified in this way.

Remote reprOlramminl from the manufacturers' site

This is aD option for the Nonec smart box but is unlikely to be used
because the installed bue is small, so economies of scale are low.

Responses were received from:
Vanderhof
Mercury

Stlppll....

Appendix 12

Profile of .mart box modification.

Smart Box••

Inmlled ba..

These represent almost 100% of the installed base.

Nee change progl'llmme

This is a very specialised and relatively new market with very few
suppliers. All smart boxes can be modified to accommodate the NCe by the
addition of new software. This will be done in one of two ways:

Where I site visit is used the re-prolramminl effort will be minimised by
downloadilll the software from either a PC Or a portable terminal, el a
Psion Orpaiser. There is adequate memory in both versions so the new
software is not likely to lead to any reduction in features and will not
force manufacturers to supply new hardware.

A third type of smart box is due to be launched durin. 1992. This is I US
desi,n and it already copes with multiple carriers and lon,er telephone
numbers than in the UK. No modifications are envisqed to this to cope
with the NCe.
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Manufacturers have made plans for how the modifications wj)J be carried
out. based on their existing maintenance practice. The new software has
not been developed yet. A 2 year lead time is enoulh to implement the
modifications for the code chanle.

There is an opportunity to reduce costs by bundlinl the NCC modifications
in with other software developments. for example the introduction of ·easy
access· (sinlle stale call set-up to Mercury). Durin. the next 2 yean
this is only likely to affect a small percentale of the installed base.

Maintenance of smart boxes is carried out aD demaad. so the site visig
will have to be specially orpnised. The upper limit OD cOlts is 10verDed
by the time taken to install the new software (maximum I hour). If there
are any material costs. they will be very low.
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